Abstract Socio-economic status, lifestyle behaviors, and psychosocial factors have been implicated in the development of overweight and obesity. This study aims to observe the prevalence of overweight and obesity in an academic worksite and to examine the possible association between variables such as socio-economic characteristics, work factors, psychosocial factors, and weight control behaviors and obesity. In this study, the target population were fulltime academic and non-academic staff. Body mass index (BMI) and waist circumference (WC) were computed to determine obesity. A pretested self-administered questionnaire was used to obtain information on socio-demographic factors, work related factors, psychosocial factors, and weight control behaviors. Data were obtained on 367 adults of whom 39.2% were males and 60.8% females. Overweight was seen in 31.9% of males and 26.5% of females while 16.1% of them were obese, irrespective of gender. Central obesity was noted in about 37% of males and 39% of females. The results showed that sociodemographic factors (age, gender, and education) and psychosocial factors (perceived health status, body weight perception, and weight-control goals) were significantly associated with BMI. Working hours were also significantly associated with BMI. However, weight control practices (diet-control practices and physical activity practices) were not significantly associated with BMI. In conclusion, this study found a higher prevalence of overweight and obesity among employees of a selected public university in comparison to the general population. Sociodemographic, psychosocial factors, and working hours were found to contribute to obesity in this sample of adults.
Introduction
The global trend of increased dietary fat and increased sugar and low fiber intake, as well as reduced physical activity in much of the world's population, [25] has resulted in major health problems like overweight and obesity. A higher prevalence of obesity is observed in Malaysia in comparison with other South East Asian Countries [22] . The currently estimated prevalence of overweight for the Malaysian population is 29.1% and obesity is 14% [22] . The rates of overweight and obesity in Malaysia increased by 12.5 and 9.6%, respectively, between 1996 and 2006 [22, 23] . Moreover, in Malaysia about 40% of the population were gainfully employed in 2007 [3] . Changes in work-related lifestyle like computerization and mechanization in the workplace may cause working adults to be more vulnerable to overweight and obesity.
As workers spend most of the time in the workplace, their working environment can influence workers' dietary patterns, physical activity, and weight control behaviors [32] . Studies have found that the availability and accessibility of exercise equipment and facilities in the workplace environment, such as sports centers, jogging track, swimming pool, and tennis court correlated with higher physical activity in the workers, resulting in better control of weight [1, 6] . The large amount of sitting time spent in sedentary activities such as working at a desk and using computers has played a role in the development of the current overweight and obesity [11] . Therefore, physical environment factors in the workplace are believed to change physical activity behaviors and, in turn, the weight status of adults [10] .
Many studies suggest that there is an association between obesity and diverse variables such as age, gender, education level, occupation, and lifestyle behaviors. For example, body mass index (BMI) shows a significant increase with increased age [21, 26] . An inverse relationship has been found between education level, social class, occupational activity and a higher prevalence of obesity [7, 24, 30] . Similarly, psychosocial factors impact the development of obesity. There is some evidence that body weight perception is associated with sedentary behaviors. Those who perceive themselves as overweight are more likely to be sedentary [35] . Furthermore, self-efficacy is one of the most frequently reported contributors to lifestyle behaviors and weight loss [8] . Studies have found that selfefficacy has a significant impact on dietary habits and exercise in adults [4] .
At present, there is insufficient data on the prevalence of obesity among workers in the academic workplace setting, although the Third Malaysia National Health and Morbidity Survey reported that the senior officers and managers group, and the technical and associate groups have the highest prevalence for overweight at 37.4% [22] .
The aim of this study is to observe the prevalence of overweight and obesity in an academic worksite setting and to examine the possible association between variables such as age, gender, working hours, working days, and obesity.
Methodology

Study Design and Data Collection
A cross-sectional study was carried out in a selected public university in Selangor, Malaysia from January 2008 to June 2008. The protocol of the study was reviewed and approved by the Ethics Committee of the Faculty of Medicine and Health Sciences, Universiti Putra Malaysia. The minimum sample size based on the 42.8% prevalence of overweight in Malaysian adults was estimated at 350 participants [23] . All employees who were currently fulltime employees and who were able to read and understand the Malay language were eligible to participate in this study. However, women who were pregnant and those with physical disabilities and those who refused informed consent were excluded from this study.
Six faculties were randomly selected from the total of 14 faculties in this public university. From the six faculties, 465 employees were randomly selected from the most recent name list. The study information sheet and consent form were delivered to the selected participants. A pretested self-administered questionnaire was given to the participants after the consent form was signed.
Participants
There were 367 participants in the final sample, of which 39.2% were males and 60.8% were females. The mean age was 32.2 years (9.7 SD), with ages ranging from 20 to 61 years.
Questionnaire
The questionnaire was developed after an extensive literature review of articles, which reported risk factors or predictors of obesity. The following information was collected:
Anthropometric Measurements
Body weight, height, and waist circumference of the participants were measured using an electronic weighing scale (TANITA model 309) and body height was measured using a body meter (SECA Model 208) to determine the body mass index (BMI) and waist circumference (WC). Measurements were taken in a suitable place that offered adequate privacy at the participants' workplaces.
Participants' Background
Participants were required to provide socio-demographic information, which included gender, age, ethnic origin, marital status, education status, monthly household income, and family size.
Work Related Factors
Participants were required to report the average time they spent sitting during a working day and computer use in the workplace in hours and minutes. They were also required to report their daily working hours and weekly working days.
Psychosocial Factors
Several psychosocial factors such as perceived health status, body weight perception, weight-control goals, exercise self-efficacy, perceived barriers to being active, stages of readiness to control weight, and perceived availability of the physical activity environment in the workplace were measured using adapted questions from previous studies. Participants were required to state their perceived current health status in comparison with other people of their age. Three answer choices were provided which were higher, same, and lower. One question on the participant's perception of their body weight included the choices of ''very overweight'', ''slightly overweight'', ''about the right weight'', and ''slightly or very underweight'' to assess body weight perception. The weight-control goal was assessed by one question, which was ''which of the following is your current weight-control goal?'' with four multiple-choice answers.
A 15-item scale was used to measure the confidence to exercise among the participants. A score of one was given to those who reported ''very confident'' or ''confident'' for each of the items. Participants were asked about 14 possible barriers to exercise. A score of one was given if the subjects reported that it was ''a somewhat important barrier'' or ''a very important barrier''. The perception of environmental factors in the workplace was measured by asking the participants to answer either 'yes' or 'no' for each physical activity facility and equipment available in the workplace.
Weight Control Behaviors
Weight control practices were determined using an adapted version of the instrument of Kruger et al., using one question with multiple choice answers which was ''in the past 12 months, which of the following have you tried?'' [16] . The total number of the weight control practices practiced was then calculated. Participants were also required to report the frequency of assessing their body weight with the choices of ''everyday'', ''every week'', ''every month'', ''every couple of months'', and ''about once a year or less or never'' [16] .
Data Analysis
Statistical analysis was performed using SPSS version 15.0. Descriptive statistics were computed and mean values with standard deviation (SD) were obtained. Association between independent variables and obesity (BMI and WC) were determined using two-way Analysis of Variance (Two-way ANOVA). A statistical probability level of P \ 0.05 was considered as significant in this study.
Results
The sample comprised 144 males (39.2%) and 233 females (60.8%) aged between 20 and 61 years. Table 1 shows the socio-demographic profile of the subjects. All subjects have received formal education. More than half of the subjects (52.6%) had university or tertiary qualification, which includes bachelors, master, and PhD. The majority of the subjects were non-academic staff (78.2%), which includes jobs such as administrative assistant, personal assistant, laboratory assistant, research assistant, general assistant, and others. The academic staff were mainly lecturers and tutors. Table 2 shows the prevalence of obesity among the subjects. The results show that the majority of the subjects (46.9%) were within the normal BMI range. About 29% were overweight, 16.1% were obese, and 8.4% were underweight. About one-third of males and 27% of females were overweight. The prevalence of underweight was about two times higher in females (10.5%) as compared to males (5.6%). According to WC, the majority of the subjects (61.9%) were categorized as not being at risk of central obesity. There was a higher proportion of females (39.0%) categorized as being at risk for central obesity as compared to males (36.8%).
Relationship between all Independent Variables and Body Mass Index Table 3 summarizes the relationship between the independent factors and the BMI of the subjects. Based on the analysis, BMI was seen to be associated significantly with eight independent variables: age (F = 13.260, P = 0.001), gender (F = 11.099, P = 0.001), education status (F = 5.107, P = 0.007), working hours (F = 3.996, P = 0.046), perceived health status (F = 3.395, P = 0.035), body weight perception (F = 32.156, P = 0.001), weight-control goal (F = 6.327, P = 0.001), and stages of readiness to control weight (F = 3.274, P = 0.012). The eight variables explained 57.9% of the variation in BMI. There was no significant relationship between BMI and marital status, occupation, monthly household income, monthly individual income, family size, working days per week, duration of computer use in the workplace, perceived availability of physical activity environment in the workplace and weight control behaviors.
Relationship Between Independent Variables and Waist Circumference Table 4 summarizes the relationship between independent factors and the WC of the subjects. Based on the analysis, BMI was seen to be significantly related with age (F = 51.47, P = 0.001), gender (F = 110.646, P = 0.001), education status (F = 5.692, P = 0.004), perceived health status (F = 3.566, P = 0.029), body weight perception (F = 19.951, P = 0.001), weight-control goal (F = 3.558, P = 0.015) and stages of readiness to control weight (F = 3.740, P = 0.005). The seven variables explained 57.0% of the variation in WC. There was no significant relationship between WC and marital status, occupation, monthly household income, monthly individual income, family size, working days per week, duration of computer use in the workplace, perceived availability of physical activity environment in the workplace, and weight control behaviors.
Discussion
The proportion of subjects who were overweight in this sample of employees was similar to the general population, where 29.1% of adults were found to be overweight [23] . However, the prevalence of obesity (16.1%) was slightly higher compared to the general population, which reported that 14% of adults aged 18 and above were obese [23] . This current study found that, in proportion, fewer females were overweight compared to males. In terms of obesity, the proportions were similar among the females and the males Table 2 Prevalence of overweight and obesity in study participants (about 16%). This finding is not consistent with other population-based studies, which reported that females had a higher rate of obesity than males [5, 27] . In addition, the study results showed a higher prevalence of central obesity (38.1%) compared to that of the general population (17.4%) [23] . The prevalence of obesity in this sample of employees was equal to the prevalence of obesity among the employees in the senior officials and manager category in the National Health and Morbidity Survey II [23] .
Referring to a sample of South African office employees with a similar chronological age, the researchers found a similar mean BMI of 25.9 ± 4.8 kg/m 2 in the academic sector [14] .
This study suggests that socio-demographic factors, which were age, gender, and education status, contribute to obesity in this sample of working adults. The prevalence of obesity was higher among subjects with increasing age. These findings were supported by other population-based studies, which reported that older age may be associated with increased mean BMI and mean WC [5, 22, 27] . The result in this study showed that males had a significantly higher mean BMI and mean WC than females. Although this finding is discordant with several past populationbased studies in Malaysia, this finding is comparable with the studies that focused specifically on working adults [5, 12, 17, 22, 27] .
The analyses showed a significant relationship between education status and BMI and WC in this sample of subjects. There were significant differences in mean BMI and mean WC between the subjects who had secondary or less education and those with pre-university and matriculation and diploma education. Hence, this finding suggests that lower education status is associated with a higher BMI and WC. This finding is reasonable because individuals with a higher education status tend to adopt healthier lifestyle behaviors, such as a higher consumption of fruit and vegetables, less dietary fat intake, and engagement in exercise as most of them have a higher awareness of weight control [21] .
Among the work related factors, working hours was significantly associated with BMI. reported that working hours greater than the routine 8 h may result in increased weight status [13] . However, moderate working hours may be efficient in avoiding the negative effects of being unemployed as regular working time has a positive effect on perceived health and body mass index [2] . Therefore, the average working hours of 7.70 h per day may be protection against promoting overweight and obesity.
In this study, perceived health status was significantly associated with BMI and WC. This finding suggests that subjects with a lower perception of their health status tend to have a higher BMI and WC. This finding is consistent with a previous study, which highlighted that respondents with a higher BMI tend to have poorer perceived health status [2] .
The current study also found associations between body weight perception, weight control goal, and stages of readiness to control weight and BMI and WC. This may be due to obese people being more likely to perceive that they are indeed obese. This finding is consistent with the results of a recent study that found the very overweight group was strongly associated with weight loss attempts compared to the slightly and moderate overweight groups [18] .
The mean BMI and mean WC were also significantly higher among the groups with the goals of reducing weight ''yet do nothing'' about their weight compared to other groups. This finding is comparable with a past research, which found that BMI was a significant predictor of weight loss attempts [15] . According to the stages of change, the mean BMI was significantly different between the pre-contemplation stage and action stage. In addition, the mean WC was significantly different between the pre-contemplation stage and the preparation and pre-contemplation stage and action. Therefore, the subjects with lower BMI and WC are more likely to be categorized into the pre-contemplation stage and maintenance stage while those with higher BMI and WC are more likely to be categorized into the preparation stage. This current finding is supported by a previous study, which identified that three-quarters of the overweight and obese patients were in the preparation, action, and maintenance stages for weight loss [34] .
A few studies have found positive relationships between exercise self-efficacy and physical activity behaviors and weight loss [8, 9] . However, this study found that there was no significant relationship between exercise self-efficacy, and BMI and WC. Exercise self-efficacy may be associated with physical activity practices rather than directly influencing BMI and WC, as Linde et al. (2007) found that selfefficacy may influence weight control behaviors resulting in effective weight control behaviors that affect weight change [19] . Although the literature shows that the number of barriers to exercise increased with age and BMI category in the general population [28, 29] , there are no consistent associations between perceived barriers and BMI and WC reported for working adults. Future research should investigate the contribution of perceived barriers to physical activity for BMI and WC in working adults.
The results show that there was no association between perceived availability of the physical activity environment in the workplace and BMI and WC. This finding is consistent with a past study, which found that physical activity in the workplace setting was not associated with workplace environment perception [26] . Therefore, the contribution of the physical activity environment to physical activity level may only be a minor factor in affecting body weight.
Although the majority of the subjects used various weight control practices in the last 12 months prior to the study, there was no significant association between weight control practices (diet control practices and physical activity practices) and BMI and WC. This finding is acceptable as Shamaley-Kornatz et al. found that weight control practices may not correlate to BMI and WC directly but may be mediated by other factors, such as psychosocial factors [31] . This study found no significant association between self-monitoring of body weight and either BMI or WC. However, previous studies found that frequent selfweighing was associated with lower body mass index or greater weight loss [20, 33] .
This study has shown that socio-demographic factors, work related factors, weight control behaviors as well as psychosocial factors have an effect on obesity. This study also identifies the factors to focus on when addressing the problem of obesity among employees in an academic setting. It also provides information for future interventions tailored to the needs of a similar working population. In addition, this study revealed relationships that were not previously reported in the literature, such as a strong relationship between perceived health status and BMI and WC.
Several limitations of the study might have affected the results. One obvious limitation is the length of the questionnaire, which could be a challenge to fill in for busy or unmotivated employees. In addition, the subjects who are working in a selected public university may be exposed to different health-related information from health programs and the media that affect their awareness of weight control. For example, in the assessment of stages of readiness to control weight, the subjects tend to report themselves as being in the higher stage as they know the benefits of weight control.
Another limitation is that the data were collected selfreported. Hence, the usual errors and biases, such as overestimating or underestimating might occur due to poor recall effects. The findings have shown that subjects tend to underestimate their sitting time.
The findings suggest that there is a need to promote healthy body weight and to prevent obesity in the workplace. Expert consultations are needed to make specific recommendations for food intake goals and adequacy of physical activity levels. Weight control programs are required in order to increase physical activity and promote healthier eating in the workplace. Several approaches are suggested for weight control intervention, such as counseling, skills training, writing materials, partnerships, and local projects.
Conclusion
It can be concluded that the prevalence of overweight in this sample of subjects was slightly higher compared to the general population. Socio-demographic, psychosocial factors and working hours were found to contribute to obesity in this worksite.
